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changes, ground-water withdrawal, and chemical con-
tamination) on hydrological, biological, and chemical 
systems in the northern temperate watersheds.
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The landscape in the northern highlands lake district is 
dominated by a mosaic of lakes interconnected by ground 
water.
W

Using portable drill rigs allows the installation of 
monitoring wells in remote locations.
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PROBLEM

There has been expanding evidence that rates of 
global change are increasing. There is a need for 
research to identify, describe, and quantify the processes 
that control the Water, Energy, and Biogeochemical 
Budgets (WEBB) of aquatic ecosystems in order to 
understand and predict their responses to global change. 
Promotion of such research is the function of the Water 
Resources Discipline’s WEBB program. In the northern 
highlands lakes district of north-central Wisconsin, five 
lakes and two bog lakes have been the site of long-term 
ecological research conducted by University of Wiscon-
sin scientists for the past decade. These studies have 
provided extensive information about biological and 
chemical features of the lake systems, but understanding 
of interactions among the lakes, streams, ground-water 
system, and wetlands is still limited. Research is 
urgently needed to describe these interactions and basin-
wide processes that influence the character of the lakes.
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OBJECTIVE

Objectives are to: (1) describe processes control-
ling water and solute fluxes in northern Wisconsin lake 
watersheds, (2) examine interactions among those pro-
cesses and their relations to climatic variables, and
(3) improve the capability to predict changes in water 
and solute fluxes for a range of spatial and temporal 
scales. Fulfillment of these objectives in Wisconsin will 
contribute to meeting the overall objective of the federal 
global change program—to understand processes 
underlying the responses of hydrologic, biologic, and 
chemical systems to climate variations and human 
activities.

APPROACH

Selected streamflow/recharge sites on tributaries of 
Trout Lake are the sites for detailed research of hydro-
logic processes. Most of the current research effort is 



concentrated at Allequash Creek, one of four inflowing 
tributaries of Trout Lake. Analyses of hydrologic con-
nections among precipitation, stream flow, and ground 
water are conducted at three cross sections of the 
Allequash Creek basin. Monitoring and sampling 
equipment installed at these sites include piezometer 
nests, lysimeters, tensiometers, precipitation collectors, 
and thermocouple nests. Analyses of stable isotopes 
(13C, 18O, 87Sr, and 2H) are also used to determine 
water exchange pathways and sources of stream water. 
The site-specific hydrologic research is supported by 
data from several rain gages throughout the study area 
and a complete climatological station in the vicinity.

Stream- and ground-water samples, collected at 
each of the Trout Lake tributaries and at different points 
in the Allequash system, undergo analysis for nitrogen 
species, phosphorus, silica, organic carbon, major ions, 
and metals. Tributary sampling is done on a monthly 
basis, supplemented with more intense sampling of par-
ticular storms. Coupled with hydrologic data, the water 
sampling provides a basis for describing chemical bud-
gets.

Investigation of geochemical processes that con-
trol transport of important chemical species across 
stream and lake sediments involves fine-scale sampling 
at the sediment/water interface. This is done by a vari-
ety of techniques, including membrane equilibrators, 
core squeezing, microprobes, and seepage meters.

PROGRESS (July 2001 to June 2002)

Ongoing data collection efforts have continued, 
which include collecting samples at the streams tribu-
tary to Trout Lake, operating 5 continuous-record 
stream gages, monitoring water levels in a network of 
22 wells, and collecting samples from 36 zero-tension 
and 31 suction lysimeters. Four detailed monitoring 
sites were established and operated at existing benthic 
invertebrate sampling sites to support that effort. Drafts 
of 6 papers were completed and are in press or review. 
Work continued on four new research efforts, including 
a comparison of solute budgets across the five WEBB 
sites, a unified approach to watershed modeling applied 
to the five WEBB sites, comparison of land-use history 
and sediment and carbon budgets across the five sites, 
and an investigation of macroinvertebrate populations 
and energy dynamics in the Allequash Creek system.

PLANS (July 2002 to June 2003)

Basic data collection efforts will continue, as well 
as data collection efforts related to flow path studies, 
carbon dynamics in the hyporheic zone, unsaturated 
zone processes, and macroinvertebrate dynamics. A 
variety of papers currently in preparation will be pub-
lished (see list of publications).
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